The common bean is one of the most important legumes in the human diet, but little is known about the endophytic bacteria associated with the leaves of this plant. The objective of this study was to characterize the culturable endophytic bacteria of common bean (Phaseolus vulgaris) leaves from three different cultivars (Vermelhinho, Talismã, and Ouro Negro) grown under the same field conditions. The density of endophytic populations varied from 4.5 x 10 2 to 2.8 x 10 3 CFU g The isolates from the Talismã cultivar were less diverse than the isolates derived from the other two cultivars. The results of this work indicate that the cultivar of the plant may contribute to the structure of the endophytic community associated with the common bean. This is the first report of endophytic bacteria from the leaves of P. vulgaris cultivars. Future studies will determine the potential application of these isolates in biological control, growth promotion and enzyme production for biotechnology.
INTRODUCTION
The phyllosphere is the habitat for a large diversity of microorganisms. Although bacteria are the predominant microorganisms present in phyllospheres, others such as filamentous fungi are also important members. Phyllosphere bacteria may be found on the surface of plants (epiphytes) as well as in the interior of plant tissues (endophytes) (3, 32, 40) .
Endophytic bacteria can be defined as those that can be isolated from healthy, superficially disinfected plant tissues and do not cause any damage to the host plant (15, 17) .
The population density of endophytic bacteria can vary *Corresponding Author. Mailing address: Universidade Federal de Viçosa (UFV), Av. Peter Henry Rolfs, s/n Campus Universitário. Viçosa -Minas GeraisBrasil. Postal Code: 365701-000.; Tel.: : 0(55)313899-2971 Fax: 0(55)313899-2573.; E-mail: mvqueiro@ufv.br from 10 2 to 10 9 (6, 12, 25, 39, 44) and depends on many factors, including the plant being studied, the part under analysis (31, 46) , the developmental stage of the plant (17, 44) , the plant cultivar (genotype) (15, 44) and the interaction with other organisms, as well as other environmental-related factors (17) .
The interaction between endophytic bacteria and their host plants is not completely understood. However, many isolates seem to have beneficial effects on their hosts (58) . These beneficial effects include promoting host growth and biological control of phytopathogens (17, 21) .
The common bean (Phaseolus vulgaris) is one of the most important legumes in the human diet and serves as a significant source of proteins (10) . The relationship between Rhizobium and other nitrogen-fixing bacteria in the root nodules of beans has been extensively studied (13, 37, 38) . Recently, López-López et al. (34) reported the isolation of endophytic bacteria from the seeds and roots of the common bean. However, little is known about endophytic bacteria inhabiting the aerial tissues of the common bean. Therefore, the objective of this study was to isolate the culturable, endophytic bacteria from the leaves of three different common bean cultivars growing in field conditions and characterize the community of culturable bacteria. To our knowledge, this is the first report on endophytic bacteria from the leaves of different cultivars of the common bean.
MATERIALS AND METHODS

Plant materials
Samples were collected from three common bean cultivars 
Sample preparation and bacterial isolation
The collected leaves were washed in running water and those with superficial injury that was visible to the naked eye were excluded. Each isolation procedure was done in triplicate for each cultivar. Initially, the leaves were ground with 6 mL of aqueous solution (0.9 % NaCl) using a sterile mortar and pestle. The tissue extract was subsequently incubated at 28 ºC for 3 hours to allow the complete release of endophytic microorganisms from the host tissue. For the isolation of endophytic bacteria, the tissue extract was diluted in an aqueous solution (0.9 % NaCl) and plated on five 10% TSA plates for each dilution The 16S rDNA sequences of each isolate were deposited in the NCBI GENBANK database under the accession numbers HM355592 to HM355749.
Diversity indices
The diversity indices were calculated in the PAST program version 2.01 (20) , and the expected number of genotypes in the R program version 2.11.1 (47) using the Vegan library (43) .
RESULTS
Endophytic bacteria isolation and identification
The density of endophytic populations recovered in 10% The relative composition of the bacterial isolates by cultivars is shown in Figure 1 
Diversity indices
The diversity index that was calculated in the PAST program and the expected number of genotypes for each cultivar estimated in the R program can be visualized in Table 2 . 
Many of the bacterial genera encountered in this work
were previously reported by Lopez-Lopez et al., (34) , and many species of genera Bacillus were found by Walker et al. To better visualize the community structure of the three common bean cultivars studied, diversity indices (Table 2) were 
